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Introduction 
The load-based wastewater discharge fee (WDF) for individual enterprises can be^a.lculated by using 
the Standard WDF Calculation formats as presented in Annex 1. For explanation owife fdrana^anjd.to^ 1?' 
carry out trial calculations, example sheets are prepared, presented in Annex 2. ^ *^%Jri^ ^ -^-> 
The WDF is based for organic polluters 1 on the discharged load of biodegradable mattere^pressed-in' 
kg COD per year, and for inorganic polluters2 on the discharged volume of wastewater in m 3 per year. 
To calculate the applicable WDF for a certain year by using the standard calculation method the 
following means are needed: 
1. The calculation sheets; there are two different formats: Sheet I for organic pollutants, and Sheet 
II for non-organic polluters (refer annex 1). 
2. Information of the enterprise (all fields in the calculation sheets that are highlighted): 
Most of the required information can be collected from the EPL application form. The required 
information is following: 
2.1 Annual production of main products expressed in "production units" (refer to annex 5 for 
the notations of the production units of the concerned industry) for the concerned year. 
2.2 ISIC code of the industrial sector and the main activities (refer annex 3) 3. 
2.3 The annual metered water intake (consumption) in m 3/yr for the concerned year, and/or 
2.4 The annual metered wastewater discharge (effluent) in m 3/yr for the concerned year. 
2.5 In case of organic polluters also the average concentration over the year of COD4 in mg/1 
for the concerned year, determined by the applicable sampling and analysis protocol as 
presented in annex 4. 
2.6 In case of inorganic polluters the highest measured concentration in mg/1 of the relevant 
toxic parameters as listed in sheet II. 
3. The Database of wastewater emission factors and WDF unit rates as presented in Annex 5. This 
database has 2 tables: 
Table A: a simplified table to be used for WDF calculation 
Table B: a table to be used to calculate, correct and adjust emission factors on basis of actual 
information. The emission factors of Table B are linked to those in Table A, so if new factors 
are calculated in Table B, the values in Table A are automatically updated. 
The generic database is provisionally and has to be adjusted to the situation in Sri Lanka for the . 
following reasons: 
3.1 The Database is based on average information from before 1995 and needs to be updated 
for developments in industrial processes and wastewater treatment options ever since 
3.2 The Database is mainly based on historical BOD data that are converted into COD data by 
using estimated or known BOD/COD ratios. Eventually all factors have to be based on 
COD data measured at representative industrial wastewater discharges. 
3.3 The Database is compiled of general information from the World Bank and the WHO and 
is not per definition fully suitable for specific situations in Sri Lanka, e.g. specific national 
industries such as natural rubber, desiccated coconut, prawn processing, and batik are not 
in the original database. 
The method for updating and verification of the Database is presented in Annex 6. 
Organic polluters are industries with discharge of mainly biodegradable pollutants, like the Food Industry, 
the Textile & Leather Industry, etc. 
Inorganic polluters are industries that mainly discharge inorganic toxic substances like heavy metals. 
There are two versions of the ISIC code in circulation: Revision 2 (generally in use) and Revision 3 
(sometimes in use); it is important to convert possible Rev. 3 notations into Rev. 2 notations because the 
Database with wastewater emission factors is based on the Rev. 2 version. 
The COD is the chemical oxygen demand, determined by the standard method as prescribed by the CEA. 
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Procedure for WDF calculation of individual enterprises 
General 
Every Enterprise that is eligible for EIA and EPL licensing will be charged with an annual Load-based 
Wastewater Discharge Fee (WDF). The WDF is calculated and charged in advance based on 
information of the previous year or based on generic emission factors when the aforementioned 
information is not available or no longer valid. 
After ending of a year, an enterprise can request correction and possible refund of part of the fee under 
submission of actual data collected in a standardised way by a recognised institute or laboratory (a so 
called 'Emission Certificate'). Valid measurements can only be performed by: 
a) CEA Laboratory against a service fee, or 
b) CEA recognised laboratory (see separate list), or 
c) national or international accredited (private) laboratory. 
For verification of the actual annual production the tax registration form for the same year needs to be 
submitted. 
Step 1: Collection of information 
The information to calculate the WDF can be retrieved from one of the following documents: 
a. The Environmental Impact Assessment (EIA) 
b. The Environmental License (EPL) 
c. The WDF calculation sheet of the previous year 
d. From filling in an empty WDF calculation form by the enterprise. 
Step 2: Selection of calculation method and sheet I or II 
In column H of Table A of the Database of wastewater emission factors (refer annex 5), further 
referred to as "Table", can be found whether a process is discharging mainly organic or non-organic 
wastewater (i.e. 'COD', 'm3 water intake', or 'm3 wastewater'). The applicable method must be 
selected and calculation will only be applied for the selected method. The WDF is not the SUM of 
both methods unless there is more than one wastewater outlet, in which case a form must be filled in 
for all outlets, and the total WDF is the sum of all outlets. 
i 
Step 3: Filling in the appropriate sheet 
Each type of sheet has two options (refer annex 1): 
1 Generic calculation using the emission factors from the Database 
The formula for generic fee calculation is: 
WDF = P * EF * RF * R [1] and [3] 
in which is: 
WDF = Annual wastewater discharge fee in Rs/yr 
P = Annual production in production units (PU) per year 
EF = Generic emission factor in kg COD per PU or m3 water per PU 
RF = Generic reduction factor for treatment technology (no dimension) 
R = Applicable WDF rate in Rs/kg COD or m3 water 
2 Actual calculation using measured data 
The formula for actual fee calculation for organic polluters is: 
WDF = F * COD * 103 * R [2] 
in which: 
WDF = Annual wastewater discharge fee in Rs/yr 
F = Annual actual wastewater discharge in m3 per year 
COD = Average annual COD concentration in mg/1 
R = Applicable WDF rate in Rs/kg COD 
The formula for actual fee calculation for inorganic polluters is: 
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W D F = F * R |4] 
in which: 
WDF = Annual wastewater discharge fee in Rs/yr 
F = Annual measured wastewater discharge in m3 per year 
R = Applicable WDF rate in Rs/m3 water 
3 Determinat ion of the applicable W D F rate 
The WDF rate to be applied is depending on the exceeding of the standard(s) of the concerned 
pollutant(s) as indicated on the calculation forms. However to avoid the practise of unnecessary 
dilution in order to meet the standards, a correction for the actual concentration must be applied, 
based on the actual specific water volume and the generic specific water volume of the concerned 
process. For organic polluters this applies for the COD concentration, and for inorganic polluters 
this applies only for the substance with the highest exceeding ratio. The calculation formula is 
simple: 
Cc = Ca * (Va/Vg), when Va > Vg, in which: 
Va = Actual specific water volume: F/P 
Vg = Generic specific water volume (from #9 above) 
Cc = Corrected pollutant concentration: Ca*(Va/Vg) 
Ca = Measured actual pollutant concentration in mg/1 
F = Annual actual wastewater discharge in nvVyear from measurement (from #7 above) 
P = Annual actual production in production units (from #5 above) 
This correction can be omitted when the actual water intake per PU is equal or less than the 
generic water volume as listed in column E of Table A. 
Explanation 
Generally the first option (formulas 1 or 3) is used to calculate and charge the WDF in advance. The 
second option (formulas 2 or 4) is used to calculate possible correction, based on average actual 
monitoring data over the concerned year, j 
The fields to enter the data are highlighted. When a cell shows "0" or "#DIV/0!" it means that the data 
are linked to an earlier entry or the cell contains a formula that will be calculated when the required 
data are put in. After inserting the correct data the WDF will be automatically calculated. 
Remarks on the input of data (the numbers and letters refer to the standard sheet I): 
1. Name Company: the name under which the company is officially registered for tax 
registration of discharge license application 
2. Unique identification number for the company: the same identification number as applied 
for the license issuance and registration in the industrial licensing database management 
system. 
3. ISIC main code and Industrial Sector: the code in 4-digits and description under which the 
company is registered at the Ministry of Industry or the Chamber of Commerce. 
4. ISIC sub-code (3 options for different relevant processes) and Process Description: the 
code(s) in 5-digits and description(s) of the process(es) that are the main generators of 
industrial wastewater of the company, using the Table for possible options. 
5. Annual production in production units: initially the designed production capacity, later to be 
replaced with the actual annual production of the main feedstock or product as expressed in 
the production units in column F of the Table. When the annual production is provided in 
another notation than in column F, the value must be converted into the prescribed unit. 
6. Annual water intake in m3/year (from design or metering): the designed annual water intake 
from tap water or groundwater, later to be replaced with the actual metered annual water 
consumption. When the annual water intake is not known it can be calculated from the 
generic water intake volumes from column E of the Table and the design production 
capacity. 
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7. Annual wastewater discharge (from measuring or 90% from # 6): the wastewater discharge 
as continuously measured, or in case this is not available calculated as 90% of the metered 
water intake from #6. 
8. Applied wastewater treatment technology: code for the possibly applied treatment 
technology from the columns J, K, L, or M of the Table (WP/GH, TRF-I, TRF-II, or TRF-
111), and the description of the actual treatment facility. Only one code can be applied, 
notably the one with the highest efficiency. It should be noted that most of the modern 
industrial facilities (constructed in the last 10 years) generally apply waste prevention and 
good housekeeping - WP/GH (management measures). Obviously it should be inspected 
that applied wastewater treatment facilities are actually operated and maintained. 
9. Generic specific water volume [V] in m 3 per production unit (m 3/PU) from the generic 
database, to be taken from column E of Table A. 
10. Generic COD concentration in mg/1 from the database (generic value of column L or if 
available, better the national value of column M). 
11. Measured COD concentration in mg/1 from monitoring by the employed laboratory. The 
sampling and analysing protocol and methods to be used are prescribed by the CEA (refer 
annex 4). 
12. Year and date or period of monitoring: the exact year and date or period(s) of the sampling 
and analyses. 
13. Name of handling CEA officer: the name of the CEA officer that is handling the case and 
has filled out the calculation form. 
P Annual production in production units (PU) from #5 above: same and thus linked to the 
input in field 5. 
EF Emission factor in kg pollution per production unit from the Table: the highest of the 
possible factors from column G of Table A for the applied processes as mentioned under no. 
4 above. 
RF Reduction factor for applied treatment technology from the Table: the lowest applicable 
factor from the columns J, K, L, or M of Table A as defined in field 8 above. 
R Fee unit rate per kg oxygen demand from the Table: the unit rate in Rs/kg pollutant or Rs/m 3 
water from column I of Table A for the same process as identified in field EF above. 
F Discharged wastewater flow in m 3/yr (from # 7 above): the measured total annual 
wastewater discharge by using standard measuring and sampling methods and protocol. 
COD average concentration chemical oxygen demand in mg/1: the average COD concentration 
measured according to the prescribed standard method(s) over a representative period of 
time (composite grab samples or preferably flow proportional sampling as prescribed by the 
1. Standard WDF Calculation Sheets in Excel format; file < WDF Calculation Sheets formats.xls > 
2. WDF Calculation examples; files <WDF Calculation Sheets examples.xls> 
3. ISIC conversion table Rev. 2 and Rev. 3 codes in excel file; file <ISIC conversion table.xls> 
4. Classification and sampling protocol for polluting industries; file Classification of polluting 
industry.doc > 
5. Database Wastewater Emission Factors and WDF unit rates; file <Wastewater emission factors for 
Sri Lanka.xls> 
6. Method for updating and verification of the Database of wastewater emission factors (attached to 
this file) 
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Annex 1. Standard W D F Calculation Sheets in Excel format 
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Wastewater Discharge Fee (WDF) Calculation Sheet 
II DISCHARGE FEE CALCULATION FOR INORGANIC POLLUTERS 
Table 1: General input information 
1 Name Company •' : 
2 Unique identification number for the company, corresponding with EPL registration 
3 ISIC code Industrial Sector: 
4 ISIC sub-code (1) Process Description: 
ISIC sub-code (2) Ditto: 
ISIC sub-code (3) Ditto: {V':.-.' : . :•' ' ' • ' P x ^ - - ^ • 
5 Annual production in production units [P] 
6 Annual water intake in m 3/year (from metering or calculation from database) [V] 
7 : ' " : : ' '": Annual wastewater discharge in m 3/year (from measurement) [F] 
8 Applied wastewater treatment technology: , . ,.^V-'v; „_ 
9 Generic specific water volume in m 3 per production unit from database [Vg] 
10 Concentration of toxic substance with highest exceeding ratio (see Table 4 below) 
11 Year and date or period of monitoring: 
12 Monitoring instance 
13 Name of handling CEA officer: 
11.1 Calculation Formula for generic fee calculation 
X = P * EF * RF * R [3] 
in which is: 
X Discharge fee (LDF) in LE per year 
P Annual production in production units (PU) 
EF Emission factor in m 3 water consumption per production unit from the database 
RF Reduction factor for treatment depending on the applied technology from the database 
R Fee unit rate per m 3 water demand from the database 
P . _-o Annual production in PU from company information (from #5 above) 
EF Emission factor from the database 
RF ~_* ' . Reduction factor for applied treatment technology from the database 
R Applicable fee rate in Rs per m 3 1 ) 
Annual generic discharge fee (LDF) ISfeSrgp'K I^ Rs/year 
II.2 Calculation formula for actual discharge fee based on measurement 
(average wastewater flow) 
X = F * R [4] 
in which is: 
X Discharge fee in Rs per year 
F Discharged wastewater volume in m 3/year 
R Fee unit rate per m 3 wastewater 
F , 0 Annual wastewater discharge in m 3/year (from #7 above) 
RF Reduction factor for applied treatment technology from the database 
R Applicable fee rate in Rs per m 3 1 ) 
Annual actual discharge fee: ;v ; 0| Rs/year 
W D F Calculation S h e e t s formats S h e e t II, p a g e 1 10/02/2006 
Central Environmental Authority 
1 ) Determination of applicable fee rate: 
R n 0.6 Nominal rate when standard(s) for inorganic toxic substances are not exceeded 
Rp 100 Penal rate when standard(s) for toxic substances are exceeded 
2 ) Correction for measured pollutant concentration when V a is greater than V g : 
C c = C a * (V a /V g ) , when V a > V g , in which: 
V a = Actual specific water volume: F/P 
Vg = Generic specific water volume (from #9 above) 
C c = Corrected pollutant concentration: C a " ( v y \ / g ) 
C a = Actual measured pollutant concentration in mg/l 
F = Annual actual wastewater discharge in m3/year from measurement (from #7 above) 
P = . Annual actual production in production units (from #5 above) 
Table 4: Standards for discharge of inorganic substances 
Parameter 
General Standard 
(mg/1) 3) Actual (mg/l) 
Exceeding 
ratio 
As arsenic 0.2 0 
Cd cadmium 0.1 0 
Cr chromium (total) 0.1 0 
Cr 6 + chromium (hexavalent) 0.5 0 
Cu copper 3 "* 0 
Pb lead 0.1 0 
Hg mercury 0.0005 0 
Ni nickel 3 0 
Zn zinc 5 0 
CN" cyanide 0.2 . 0 
F" fluoride 2 0 
s2- sulphide 2 0 
There are specific standards for rubber, textile and tanning industry, to be observed in the concerned cases 
,#DIV/0! m3/PU 
., 0-0 m3/PU 
#DiV/0! mg/l 
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WDF Fee Calculation Sheet 
I DISCHARGE FEE CALCULATION FOR ORGANIC POLLUTERS 
Table 1: General input information 
1 Name Company Ol.ddale Diaries PVT (imaginary) \- /•• 
2 , , XXX Unique identification number for the company, corresponding with EPL registration 
3 3112 ISIC code Industrial Sector: Dairy Products 
4 3112 00 ISIC sub-code (1) Process Description: Dairy productsrgeneral (integrated products) 
ISIC sub-code (2) Ditto: none 
ISIC sub-code (3) Ditto: none 
5 30,000 Annual production in production units [P] 
6 533,400 Annual water intake in m3/year (from metering or calculation from database) [V] 
7 750,000 Annual wastewater discharge in m3/year (from measurement) [F] 
8 TRF-I Applied wastewater treatment technology: skimming and sedimentation 
9 17 78 Generic water volume in m 3 per production unit from database [Vg] 
10 608.4 Generic COD concentration in mg/l from database 
11 250 Measured COD concentration in mg/l from monitoring by: 
12 2005 Year and date or period of monitoring: 
13 Name of handling CEA officer: 
1.1 Formula for generic fee calculation 
X = P U * E F * R F * R [1] 
in which is: 
X Load-based Discharge Fee (LDF) in Sri Lanka Rupee (LKR) per year 
PU Annual production in production units from company registration 
EF Emission factor in kg chemical oxygen demand per production unit from the database 
RF Reduction factor for treatment depending on the applied technology from the database 
R Fee unit rate per kg chemical oxygen demand 1 ) 
. / . . . 
p 30000 Annual production in production units in PU (from 5 above) 
EF , : 10 8 Emission factor 
RF . -0.8 Reduction factor for applied treatment technology 
R 50 Applicable fee unit rate in Rs per kg oxygen demand 
Annual generic discharge fee: 
Cost of LDF per product unit 
. 12,960,00161 Rs/year 
432 Rs/ton 
17.28 Rs/m3 
I.2 Formula for actual fee calculation based on measurement 
(sampling & analysis of wastewater discharge) 
X= F* COD * 10"3 * R [2] 
in which is: 
X Load-based Discharge Fee (LDF) in Sri Lanka Rupee (LKR) per year 
F Flow rate of wastewater in m3/yr 
CODa Actual annual average concentration of chemical oxygen demand in mg/l 
R Fee unit rate per kg chemical oxygen demand 1 ) 
129,600 USD/yr 
4.32 USD/ton 
0.17 USD.m3 
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C e n t r a l E n v i r o n m e n t a l A u t h o r i t y 
Table 3: Input data for actual calculation 
F 750000 Measured wastewater discharge in m3/yr (from #7 above) 
CODa 225.0 Measured COD concentration in mg/1 
R • 5 0 Applicable fee unit rate in Rs per kg oxygen demand 
Annual actual discharge fee: 
1 ) Determination of applicable fee rate: 
8,4375001 Rs/year 
281 Rs/ton 
11 Rs/m3 
84,375 USD/yr 
2.81 USD/ton 
0.11 USD/m3 
R n 0.6 Nominal rate when standard for COD is not exceeded, corrected for generic water volume ) 
Rp 50 Penal rate when standard for COD is exceeded 
2 ) Correction for measured COD concentration when V a is greater than V g : 
COD c = COD a * (V aA/ g) when V a > V g, in which: 
V a = Actual specific water volume: F/P . 25.0 m3/PU 
Vg = Generic specific water volume (from #9 above) 178 m3/PU 
COD c = Corrected COD concentration: COD/ tV / i/g) 351 5 mg/l 
COD a = Measured COD concentration in mg/l 
F = Annual actual wastewater discharge in m3/year from measurement (from #7 above) 
P = Annual actual production in production units (from #5 above) 
Standards for discharge of COD in mg/l: 
250 General standard for discharge in surface water 
300 Standard for tanneries discharging in marine coastal area 
400 Standard for rubber factories 
/ 
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Annex 3. ISIC conversion table Rev. 2 and Rev. 3 codes 
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Main Groups of the ISiC code Revision 3 
A 1-2 Agriculture, hunting and Forestry 
B 5 Fishing 
C 10-14 Mining and quarrying 
D 15-37 Manufacturing 
E 40-41 Electricity, gas, steam and hot water supply 
F 45 Construction 
G 50-52 Wholesale and retail trade; repair of motor vehicles, motorcycles and personal household goods 
H 55 Hotels and restaurants 
1 60-64 Transport, storage and communications 
J 65-67 Financial intermediation 
K 70-74 Real estate, renting and business activities 
L 75 Public administration and defence; compulsory social security 
M 80 Education 
N 85 Health and social work 
0 90-93 Other community, social and personal service activities 
P 95 Private households with employed persons 
Q 99 Extra-territorial organizations and bodies 
I n t e r n a t i o n a l S t a n d a r d I n d u s t r i a l C l a s s i f i c a t i o n ( I S I C ) C o n v e r s i o n T a b l e 
Conversion Table ISIC Rev. 3 into Rev. 2 
3 - 1 1 
Revision 3 Rev2 
A Agriculture, hunting and Forestry 
1 Agriculture, hunting and related service activities 
11 Growing of crops; market gardening; horticulture 
111 Growing of cereals and other crops i.e.. | 
112 Growing of vegetables, horticultural specialities and nursery products 
113 Growing of fruit, nuts, beverage and spice crops 
12 Farming of animals | [ | 
121 Farming of cattle, sheep, goats, horses, asses, mules and hinnies; dairy farming 
122 Other animal farming; production of animal products i.e.. | 
13 130 Growing of crops combined with farming of animals (mixed farming) 
14 140 Agricultural and animal husbandry service activities, except veterinary activities 
15 150 Hunting, trapping and game propagation including related service activities 
2 20 200 Forestry, logging and related service activities 
B Fishing I I I ! 
5 SO 500 Fishing, operation offish hatcheries and fish farms; service activities to fishing 
C Mining and quarrying | 
10 101 1010 Mining and agglomeration of hard coal 
102 1020 Mining and agglomeration of lignite 
103 1030 Extraction and agglomeration of peat 
11 Extraction of crude petroleum and natural gas; 
service activities incidental to oil and gas extraction excluding surveying 
111 1110 Extraction of crude petroleum and natural gas | | 
112 1120 service activities incidental to oil and gas extraction excluding surveying 
12 120 1200 Mining of uranium and thorium ores 
13 Mining of metal ores 
131 1310 Mining of metal ores j 
132 1320 Mining of non-ferrous metal ores, except uranium and thorium ores 
14 Other mining and quarrying 
141 1410 Quarrying of stone, sand and clay 
142 Mining and quarrying i.e.. 
1421 Mining of chemical and fertilizer minerals 
1422 Extract of salt ] 
1429 Other mining and quarrying i.e.. 
D Manufacturing | 
15 Manufacture of food products and beverages 
151 Production, processing and preservation of meat, fish, fruit, vegetables, oils and fats 
1511 3111 Production, processing and preserving of meat and meat products 
1512 3114 Processing and preserving of fish and fish products 
1513 3113 Processing and preserving of fruit and vegetables 
1514 3115 Manufacture of vegetable and animal oils and fats 
152 1520 3112 Manufacture of dairy products [ | 
153 Manufacture of grain mill products', starches and starch products, and prepared animal feeds 
1531 3116 Manufacture of grain mill products 
1532 Manufacture of starches and starch products 
1533 3122 Manufacture of prepared animal feeds 
154 Manufacture of other food products 
1541 3117 Manufacture of bakery products 
1542 3118 Manufacture of sugar | 
1543 3119 Manufacture of cocoa, chocolate and sugar confectionery 
1544 Manufacture of macaroni, noodles, couscous and similar farinaceous products 
1549 3121 Manufacture of other food products i.e. 
155 Manufacture of beverages | 
1551 3131 Distilling, rectifying and blending of spirits; alcohol production from fermented materials 
1552 3132 Manufacture of wines | | 
1553 3133 Manufacture of malt liquors and malt 
1554 3134 Manufacture of soft drinks; production of mineral waters 
16 Manufacture of tobacco products 
160 1600 3140 Manufacture of tobacco products I 
17 Manufacture of textiles I 
171 Spinning, weaving and finishing of textiles 
1711 3211 Preparation and spinning of textile fibres; weaving of textiles 
1712 3211 Finishing of textiles | 
172 Manufacture of other textiles 
1721 3212 Manufacture of made-up textile articles, except apparel 
1722 3214 Manufacture of carpets and rugs | | 
1723 3215 Manufacture of cordage, rope, twine and netting 
1729 3219 Manufacture of other textiles i.e.. | | 
173 1730 3213 Manufacture of knitted and crocheted fabrics and articles 
18 Manufacture of wearing apparel dressing and dyeing of fur 
181 1810 3220 Manufacture of wearing apparel, except fur apparel 
182 1820 3232 Dressing and dyeing of fur; manufacture of articles of fur 
19 Tanning and dressing of leather; manufacture of luggage, handbags, saddlers, harness and footwear 
191 Tanninq and dressinq of leather; manufacture of luqqaqe, handbags, saddlers, harness and footwear 
1911 3231 « :—* ,— me—"—j * — * j Tanning and dressing of leather | I I I 
1912 3233 Manufacture of luggage, handbags and the like, saddlers and harness I 
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20 
192 1920 3240 Manufacture of footwear I I I I I I I 
Manufacture of wood and of products of wood, cork, straw, and plaiting materials except furniture 
201 2010 3311 Saw milling and planning of wood | | I 
202 3319 Manufacture of products of wood, cork, straw, and plaiting materials 
3320 Wooden furniture and fixtures I I I 
2021 3311 Manufacture of veneer sheets; manufacture of plywood, lamin board, particle board and other panels and boards 
2022 3311 Manufacture of builders' carpentry and joinery 
2023 3311 Manufacture of wooden containers I 
2029 3312 Manufacture of articles of cork, straw and plaiting materials 
21 Manufacture of paper and paper products I 
210 Manufacture of paper and paper products 
2101 3411 Manufacture of pulp, paper and paperboard 
— 
2102 3412 Manufacture of corrugated paper and paperboard and of containers of paper and paperboard 
2109 3419 Manufacture of other articles of paper and paperboard | 
22 Publishing, printing and reproduction of recorded media / 
221 Publishing I I I I 
2211 3420 Publishing of books, brochures, musical books and other publications 
2212 3420 Publishing of newspapers, journals and periodicals 
2213 _ 3ublishing of recorded media 
2219 3420 Other publishing | 
222 Printing and service activities related to printing 
2221 3420 Printing | | | 
2222 3420 Service activities related to printing 
223 2230 3832 Reproduction of recorded media | 
23 Manufacture of coke, refined petroleum products and nuclear fuel 
231 2310 3540 Manufacture of coke oven products 
232 2320 3530 Manufacture of refined petroleum products 
233 2330 3511 Processing of nuclear fuel | 
24 Manufacture of chemical and chemical products 
241 Manufacture of basic chemical | | 
2411 3511 Manufacture of basic chemical, except fertilizers and nitrogen compounds 
2412 3512 Manufacture of fertilizer and nitrogen compounds I 
2413 3513 Manufacture of plastics in primary forms and of synthetic rubber 
242 Manufacture of other chemical products | I 
2421 3512 Manufacture of pesticides and other agro-chemical products 
2422 3521 Manufacture of paints, varnishes and similar coatings, printing ink and mastics 
2423 3522 Manufacture of pharmaceuticals, medicinal chemicals and botanical products 
2424 3523 Manufacture of soap and detergents, cleaninc and polishing preparation, perfumes and toilet preparation 
2429 3529 Manufacture of other chemical products i.e.. 
243 2430 3211 Manufacture of man-made fibres | 
25 Manufacture of rubber and plastic products 
251 Manufacture of rubber products | | 
2511 3551 Manufacture of rubber tyres and tubes; retreating and rebuilding of rubber tyres 
2519 3559 Manufacture of other rubber.products 
252 2520 3560 Manufacture of plastic products | 
26 Manufacture of other non-metallic mineral products 
261 2610 3620 Manufacture of glass and glass products | 
269 Manufacture of non metallic mineral products n.e.c. 
2691 3610 Manufacture of non-structural non refractory ceramic ware 
2692 3691 Manufacture of refractory ceramic products | | 
2693 3691 Manufacture of structural non-refractory clay and ceramic products 
2694 3692 Manufacture of cement, lime and plaster | 
2695 3699 Manufacture of articles of concrete, cement and plaster 
2696 3699 Cutting, shaping and finishing of stone | 
2699 3699 Manufacture of other non-metallic mineral products n.e.c. 
27 Manufacture of basic metals I 
271 2710 3710 Manufacture of basic iron and steel 
272 2720 3720 Manufacture of basic precious and non-ferrous metals 
273 Casting of metals | 
2731 3710 Casting of iron and steel 
2732 3720 Casting of non-ferrous-metals 
28 Manufacture of fabricate metal products, except machinery and equipment 
281 Manufacture of structural metal products, tanks, reservoirs and steam generators 
2811 3813 Manufacture of structural metal products | 
2812 3813 Manufacture of tanks, reservoirs and containers of meta 
2813 3819 Manufacture of steam generators, except central heating hot water boilers 
289 Manufacture of other fabricated metal products; metal working service activities 
2891 371C Forging, pressing, stamping and roll-forming of metal; powder metallurgy 
2895 371C Treatment and coating of metals; general mechanical engineering on a fee or contract basis 
289C 3811 Manufacture of cutlery, hand tools and general hardware 
289E 3815 Manufacture of other fabricated metal products n.e.c. 
2S Manufacture of machinery and equipment n.e.c. 
291 Manufacture of jjeneral purpose machinery ( 
2911 3821 Manufacture of engines and turbines, except aircraft, vehicles and cycle engines 
2912 . 382? Manufacture of pumps, compressors, taps and valves I 
291C ! 382? ) Manufacture of bearings, gears, gearing and driving elements 
291' \ 381 i ) Manufacture of ovens, furnaces and furnace burners 
291! j 382' t Manufacture of lifting and handling equipment 
291< } 382< ) Manufacture of other general purpose machinery I 
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292 Manufacture of special purpose machinery | 
2921 3822 Manufacture of agricultural and forestry machinery 
2922 3823 Manufacture of machine-tools | 
2923 3823 Manufacture of machinery for metallurgy 
2924 3824 Manufacture of machinery for mining, quarrying and construction 
— 
2925 3824 Manufacture of machinery for food beverage and tobacco processing 
2926 3320 Manufacture of machinery for textile, apparel and leather production 
2927 3829 Manufacture of weapons and ammunition | 
2929 3829 Manufacture of other special purpose machinery 
293 2930 3833 Manufacture of domestic appliance n.e.c. | 
30 Manufacture of office, accounting and computing machinery 
300 3000 3825 Manufacture of office, accounting and computing machinery 
31 Manufacture of electrical machinery and apparatus n.e.c. 
311 3110 3831 Manufacture of electric motors generators and transformers 
312 3120 3832 Manufacture of electricity distribution and control apparatus 
313 3130 3839 Manufacture of insulated wire and cable | | 
314 3140 3839 Manufacture of accumulators, primary cells and primary batteries 
315 3150 3812 Manufacture of electric lamps and lighting equipment 
319 3190 3839 Manufacture of other electrical equipment n.e.c. 
32 Manufacture of radio, television and communication equipment and apparatus 
321 3210 3832 Manufacture of electronic valves and tubes and other electronic components | 
322 3220 3832 Manufacture of television and radio transmitters and apparatus for line telephony and line telegraphy 
323 3230 3832 Manufacture of television and radio receivers, sound or video recording or reproducing apparatus, etc. 
33 Manufacture of medical, precision and optical instruments, watches and clocks | 
331 Manufacture of medical appliances and instruments and appliances for measuring, etc.optical instruments 
3311 3812 Manufacture of medical and surgical equipment and orthopaedic appliances | | | 
3312 3851 Manufacture of instruments and appliances for measuring, checking, testing, navigating and other purposes 
3313 3851 Manufacture of industrial process control equipment | 
332 3320 3852 Manufacture of optical instrument and photographic equipment 
333 3330 3853 Manufacture of watches and clocks | | 
34 Manufacture of motor vehicles, trailers and semi-trailers 
341 3410 3843 Manufacture of motor vehicles | | | 
342 3420 3843 Manufacture of bodies (coachwork) for motor vehicles; manufacture of trailers and semi trailers 
343 3430 3843 Manufacture of parts and accessories for motor vehicles and their engines 
35 Manufacture of other transport equipment 
351 Building and repairing of ships and boats 
3511 3841 Building and repairing of ships | 
3512 3841 Building and repairing of pleasure and sporting boat 
352 3520 3842 Manufacture of railway and tramway locomotives and rolling stock 
353 3530 3845 Manufacture of aircraft and spacecraft 
359 Manufacture of transport equipment n.e.c. 
3591 3844 Manufacture of motorcycles | 
3592 3844 Manufacture of bicycles and invalid carriages 
3599 3849 Manufacture of other transport equipment n.e.c. 
36 Manufacture of furniture; manufacturing n.e.c. 
361 3610 3812 Manufacture of furniture ' 
369 Manufacturing n.e.c. | 
3691 3901 Manufacture of jewellery and related articles 
3692 3902 Manufacture of musical instrument 
3693 3903 Manufacture of sports goods 
3694 3909 Manufacture of games and toys 
3699 3909 Other manufacturing n.e.c. 
37 Recycling | | 
371 3710 6100 Recycling of metal waste and scrap 
372 3720 6100 Recycling of non-metal waste and scrap 
E Electricity, gas, steam and hot water supply 
40 Electricity, gas, steam and hot water supply 
401 4010 4101 Production, collection and distribution of electricity 
402 4020 4102 Manufacture of gas; distribution of gaseous fuels through mains 
403 4030 4103 Steam and hot water supply | | 
41 Collection, purification and distribution of water 
410 4100 4200 Collection, purification and distribution of water 
F Construction 
45 Construction 
451 4510 5000 Site preparation 
452 4520 5000 Building of complete constructions of parts thereof; civil engineering 
453 4530 5000 Building installation 
454 4540 5000 Building completion 
455 4550 5000 Renting of construction or demolition equipment with operator 
G Wholesale and retail trade; repair of motor vehicles and personal household goods 
50 Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of automotive fuel 
501 5010 Sale of motor vehiclesl | 
502 5020 Maintenance and repair of motor vehicles 
503 5030 Sale of motor vehicle parts and accessories 
504 5040 Sale, maintenance and repair of motorcycles and related parts and accessories 
505 5050 1 1 * j r> 1 
Retail sale of automotive fuel I I I ! 51 Whole le tr de and commission trade, except of motor vehicles and motorcycles 
511 5110 Wholesale on a fee or contract basis ! 1 1 1 
512 Wholesale of agricultural raw materials, live animals, food, beverages and tobacco 
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5121 Wholesale of agricultural raw materials and live animals 
5122 Wholesale of food, beverages and tobacco 
513 Wholesale of household goods | 
5131 Wholesale of textiles, clothing and footwear 
5139 Wholesale of other household goods 
514 Wholesale of non-agricultural intermediate products, waste and sera 
5141 Wholesale of solid liquid and gaseous fuels and related products 
5142 Wholesale of metals and metal ores | | 
5143 Wholesale of construction materials, hardware, plumbing and heatin 3 equipment and supplies 
5149 Wholesale of other intermediate products, waste and scrap 
515 5150 Wholesale of machinery, equipment and supplies 
519 5190 Other wholesale | | | 
52 Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods 
521 Non-specialized retail trade in stores I I I ! 
5211 Retail sale in non-specialized stores with food, beverages or tobacco predominating 
5219 Other retail sale in non-specialized stores | | 
522 5220 Retail sale of food, beverages and tobacco in specialized stores 
523 Other retail trade of new goods in specializes stores | 
5231 Retail sale of pharmaceutical and medical goods, cosmetic and toilet articles 
5232 Retail sale of textiles, clothing, footwear and leather goods 
5233 Retail sale of household appliances, articles and equipment 
5234 Retail sale of hardware, paints and glass 
5239 Other retail sale in specialized stores 
524 5240 Retail sale of second-hand goods in stores 
525 Retail trade not in stores 
5251 Retail sale via mail order houses 
5252 Retail sale via stalls and markets 
5259 Other non-store retail sale 
526 5260 Repair of personal and household goods 
H Hotels and restaurants 
55 Hotels and restaurants 
551 5510 Hotels; camping sites and other provision of short-stay accommodation 
552 5520 Restaurants, bars and canteens | | 
1 Transport, storage and communications 
60 Land transport; transport via pi nelines 
601 6010 Transport via railways 
602 Other land transport 
6021 Other scheduled passenger land transport 
6022 Other non-scheduled passenger land transport 
6023 Freight transport by road 
603 6030 Transport via pipelines 
61 Water transport | 
611 6110 Sea and coastal water transport 
612 6120 Inland water transport 
62 Air transport 
621 6210 Scheduled air transport 
622 6220 Non-scheduled air transport 
63 Supporting and auxiliary transport activities; activities of travel agencies 
630 Supporting and auxiliary transport activities; activities of travel agencies 
6301 Cargo handling | 
6302 Storage and warehousing 
6303 Other supporting transport activities 
6304 Activities of travel agencies and tour operators; tourist assistance activities n.e.c. 
6309 Activities of other transport agencies 
64 Post and telecommunication 
641 Post and courier activities 
6411 National post activities 
6422 Courier activities other than national post activities 
642 6420 Telecommunication | 
J Financial intermediation -
65 Financial intermediation, except insurance and pension funding 
651 Monetary intermediation 
6511 Central banking | 
6519 Other monetary intermediation 
659 Other financial intermediation 
6591 Financial leasing 
9592 Other credit granting 
9599 Other financial intermediation n.e.c. 
66 Insurance and pension funding, except compulsory social security 
660 Insurance and pension funding, except compulsory social security 
6601 Life insurance 
6602 Pension funding 
6603 Non-life insurance I 
67 Activity auxiliary to financial intermediation 
671 Activity auxiliary to financial intermediation, except insurance and pension funding 
6711 Administration of financial markets 
6712 Security dealing activities | 
6719 Activities auxiliary to financial intermediation n.e.c. 
672 6720 | Activities auxiliary to insurance and pension funding 
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K Real estate, renting and business activities 
70 Real estate activities! | | 
— 
701 7010 Real estate activities with own or leased property 
702 7020 Real estate activities on a fee or contract basis 
71 Renting of machinery and equipment without operator and of personal and household goods 
711 Renting of transport equipment | 
— 
7111 Renting of land transport equipment 
7112 Renting of water transport equipment 
7113 Renting of air transport equipment 
712 Renting of other machinery and equipment 
7121 Renting of agricultural machinery and equipment 
7122 Renting of construction and civil engineering machinery and equipment 
7123 Renting of office machinery and equipment (including computer) 
7129 Renting of office machinery and equipment n.e.c. 
— 
713 7130 Renting of personal and household goods n.e.c. 
72 Computer and related activities 
721 7210 Hardware consultancy! 
722 7220 Software consultancy and supply 
723 7230 Data processing 
724 7240 Data base activities 
725 7250 Maintenance and repair of office, accounting and computing machinery 
729 7290 Other computer related activities 
73 Research and development 
731 7310 Research and experimental development on natural science and engineering (NSE) 
732 7320 Research and experimental development on social science and humanities (SSH) 
74 Other business activities I I I I I 
741 Legal, accounting, book-keeping and auditing activities; tax consultancy; market research; management consultancy 
7411 Legal activities I I I I 
7412 Accounting, book-keeping and auditing activities; tax consultancy 
7413 Market research and public opinion polling | 
7414 Business and management consultancy activities 
742 Architectural, engineering and other technical activities 
7421 Architectural and engineering activity and related technical consultancy 
7422 Technical testing and analysis 
743 7430 Advertising | 
749 Business activities n.e.c. 
7491 Labour recruitment and provision of personnel 
7492 Investigation and security activities 
7493 Building-cleaning activities 
7494 Photographic activities 
7495 Packaging activities | 
7499 Other business activities n.e.c. 
L Public administration and defence; compulsory social security 
75 Public administration and defence; compulsory social security | | 
751 Administration of the State and the economic and social policy of the community 
7511 General (overall) public service activities | I I I 
7512 Regulation of the activities of agencies that provide health care, education, cultural services and other social services 
7513 Regulation of and contribution to more efficient operation of business 
7514 Ancillary service activities for the government as a whole 
752 Provision of services to the community as a whole 
7521 Foreign affairs 
7522 Defence activities 
7523 Public order and safety activities 
753 7530 Compulsory social security activities 
M Education 
80 Education! 
801 8010 Primary education 
802 Secondary education 
8021 General secondary education 
8022 Technical and vocational secondary education 
803 8030 Higher education | 
809 8090 Adult and other education 
N Health and social work 
85 Health and social work 
851 Human health activities 
8511 Hospital activities | 
8512 Medical and dental practice activities 
8519 Other Human health activities 
852 8520 Veterinary activities 
853 Social work activities 
8531 Social work with accommodation 
8532 Social work without accommodation 
0 Other community, social and personal service activities 
90 Sewage and refuse disposal, sanitation and similar activities 
900 9000 Sewage and refuse disposal, sanitation and similar activities 
91 Activities of membership organization n.e.c. | 
— 
911 Activities of business, employers and professional organizations 
9111 Activities of business and employers' organizations | 
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9112 Activities of professional organizations 
912 9120 Activities of trade unions | 
919 Activities of other membership organizations 
9191 Activities of religious organizations 
9192 Activities of political organizations! 
9199 Activities of other membership organizations n.e.c. I 
92 Recreational, cultural and sporting activity i 
921 Motion picture, radio, television and other entertainment activities 
9211 Motion picture and video production and distribution 
9212 Motion picture projection 
9213 Radio and television activities 
9214 Dramatic arts, music and other arts activities 
9219 Other entertainment activities n.e.c. 
922 9220 News agency activities | 
923 Library, archives, museum and other cultural activities 
9231 Library and archives activities | | 
9232 Museum activities and preservation of historical sites and buildings 
9233 Botanical and zoological gardens and nature reserves activities 
924 Sports and other recreational activities 
9241 Sporting activities | 
9249 Other recreational activities 
93 Other service activities 
930 Other service activities 
9301 Washing and (dry-) cleaning' of textile and fur products 
9302 Hairdressing and other beauty treatment 
9303 Funeral and related activities 
9309 Other sen/ice activities n.e.c. 
p Private households with employed persons 
95 Private households with employed persons 
950 9500 Private households with employed persons | 
Q Extra-territorial organizations and bodies 
99 Extra-territorial organizations and bodies 
990 9900 Extra-territorial organizations and bodies 
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3111 1511 Production, processing and preserving of meat and meat products 
3112 152 1520 Manufacture of dairy products 
3113 1513 Processing and preserving of fruit and vegetables 
3114 1512 Processing and preserving offish and fish products 
3115 1514 Manufacture of vegetable and animal oils and fats 
3116 1531 Manufacture of grain mill products 
3117 1541 Manufacture of bakery products 
3118 1542 Manufacture of sugar 
3119 1543 Manufacture of cocoa, chocolate and sugar confectionery 
3121 1549 Manufacture of other food products i.e.. 
3122 1533 Manufacture of prepared animal feeds 
3131 1551 Distilling, rectifying and blending of spirits; alcohol production from fermented materials 
3132 1552 Manufacture of wines 
3133 1553 Manufacture of malt liquors and malt 
3134 1554 Manufacture of soft drinks; production of mineral waters 
3140 160 1600 Manufacture of tobacco products 
3211 171 Spinning, weaving and finishing of textiles 
3212 1721 Manufacture of made-up textile articles, except apparel 
3213 173 1730 Manufacture of knitted and crocheted fabrics and articles 
3214 1722 Manufacture of carpets and rugs 
3215 1723 Manufacture of cordage, rope, twine and netting 
3219 1729 Manufacture of other textiles i.e.. 
3220 181 1810 Manufacture of wearing apparel, except fur apparel 
3231 1911 Tanning and dressing of leather 
3232 182 1820 Dressing and dyeing of fur; manufacture of articles of fur 
3233 1912 Manufacture of luggage, handbags and the like, saddlers and harness 
3240 192 1920 Manufacture of footwear 
3311 201 2010 Saw milling and planning of wood 
3312 2023 Manufacture of wooden containers 
3319 202 Manufacture of products of wood, cork, straw, and plaiting materials 
3320 Wooden furniture and fixtures 
3411 2101 Manufacture of pulp, paper and paperboard 
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3412 2102 Manufacture of corrugated paper and paperboard and of containers of paper and paperboard 
3419 2109 Manufacture of other articles of paper and paperboard 
3420 22 Publishing, printing and reproduction of recorded media 
3511 2411 Manufacture of basic chemical, except fertilizers and nitrogen compounds 
3512 2412 Manufacture of fertilizer and nitrogen compounds 
3513 2413 Manufacture of plastics in primary forms and of synthetic rubber 
3521 2422 Manufacture of paints, varnishes and similar coatings, printing ink and mastics 
3522 2423 Manufacture of pharmaceuticals, medicinal chemicals and botanical products 
3523 2424 Manufacture of soap and detergents, cleaning and polishing preparation, perfumes and toilet preparation 
3529 2429 Manufacture of other chemical products i.e.. 
3530 232 2320 Manufacture of refined petroleum products 
3540 231 2310 Manufacture of coke oven products 
3551 2511 Manufacture of rubber tyres and tubes; retreating and rebuilding of rubber tyres 
3559 2519 Manufacture of other rubber products 
3560 252 2520 Manufacture of plastic products • 
3610 2691 Manufacture of non-structural non refractory ceramic ware 
3620 261 2610 Manufacture of glass and glass products 
3691 2693 Manufacture of structural non-refractory clay and ceramic products 
3692 2694 Manufacture of cement, lime and plaster 
3699 2699 Manufacture of other non-metallic mineral products n.e.c. 
3710 271 2710 Manufacture of basic iron and steel | 
3720 272 2720 Manufacture of basic precious and non-ferrous metals 
3811 2893 Manufacture of cutlery, hand tools and general hardware 
3812 2899 Manufacture of other fabricated metal products n.e.c. 
3812 361 3610 Manufacture of furniture 
3813 2811 Manufacture of structural metal products 
3819 289 Manufacture of other fabricated metal products; metal working service activities 
3821 2911 Manufacture of engines and turbines, except aircraft, vehicles and cycle engines 
3822 2921 Manufacture of agricultural and forestry machinery 
3823 2922 Manufacture of machine-tools 
3824 2929 Manufacture of other special purpose machinery 
3825 300 3000 Manufacture of office, accounting and computing machinery 
3829 Manufacture of machinery and equipment except electrical not elsewhere classified 
3831 311 3110 Manufacture of electric motors generators and transformers 
3832 323 3230 Manu of tvs and radio receivers, sound or video recording or reproducing apparatus, & associated goods 
3833 293 2930 Manufacture of domestic appliance n.e.c. | 
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3839 I 319 3190 Manufacture of other electrical equipment n.e.c. 
3841 3511 Building and repairing of ships 
3842 352 3520 Manufacture of railway and tramway locomotives and rolling stock 
3843 341 3410 Manufacture of motor vehicles 
3844 3591 Manufacture of motorcycles 
3844 3592 Manufacture of bicycles andinvalid carriages 
3845 353 3530 Manufacture of aircraft.and spacecraft 
3849 3599 Manufacture of other transport equipment n.e.c. 
3851 3312 Manu of instruments and appliances for measuring, checking, testing, navigating and other purposes 
3852 332 3320 Manufacture of optical instrument and photographic equi oment 
3853 333 3330 Manufacture of watches and clocks 
3901 3691 Manufacture of jewellery and related articles 
3902 3692 Manufacture of musical instrument 
3903 3693 Manufacture of sports goods 
3909 3699 Other manufacturing n.e.c. 
111 Growing of cereals and other crops i.e~.. 
112 Growing of vegetables, horticultural specialities and nursery products 
113 Growing of fruit, nuts, beverage and spice crops 
121 Farming of cattle, sheep, goats, horses, asses, mules and ninnies; d airy farming 
122 Other animal farming; production of animal products i.e.. 
13 130 Growing of crops combined with farming of animals (mixed farming) 
14 140 Agricultural and animal husbandry service activities, except veterinary activities 
15 150 Hunting, trapping and game propagation including related service activities 
2 20 200 Forestry, logging and related service activities 
5 50 500 Fishing, operation offish hatcheries and fish farms; service activities incidental to fishing 
10 101 1010 Mining and agglomeration of hard coal 
102 1020 Mining and agglomeration of lignite 
103 1030 Extraction and agglomeration of peat 
111 1110 Extraction of crude petroleum and natural gas 
112 1120 service activities incidental to oil and gas extraction excluding surveying 
12 120 1200 Mining of uranium and thorium ores t 
131 1310 Mining of metal ores 
132 1320 Mining of non-ferrous metal ores, except uranium and thorium ores 
141 1410 Quarrying of stone, sand and clay 
1421 Mining of chemical and fertilizer minerals 
1422 Extract of salt 
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3211 
3211 
3211 
1429 
1532 
Other mining and quarrying i.e.. 
1544 
1711 
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2927 Manufacture of weapons and ammunition 
312 3120 Manufacture of electricity distribution and control apparatus 
313 3130 Manufacture of insulated wire and cable 
314 3140 Manufacture of accumulators, primary cells and primary batteries | 
315 3150 Manufacture of electric lamps and lighting equipment I i 
321 3210 Manufacture of electronic valves and tubes and other electronic components 
322 3220 Manufacture of television and radio transmitters and apparatus for line telephony and line telegraphy 
3311 Manufacture of medical and surgical equipment and orthopaedic appliances 
3313 Manufacture of industrial process control equipment 
342 3420 Manufacture of bodies (coachwork) for motor vehicles; 
343 3430 Manufacture of parts and accessories for motor vehicles and their engines 
3512 Building and repairing of pleasure and sporting boat 
3694 Manufacture of games and toys 
371 3710 Recycling of metal waste and scrap 
372 3720 Recycling of non-metal waste and scrap 
401 4010 Production, collection and distribution of electricity 
402 4020 Manufacture of gas; distribution of gaseous fuels through mains 
403 4030 Steam and hot water supply 
410 4100 Collection, purification and distribution of water 
451 4510 Site preparation 
452 4520 Building of complete constructions of parts thereof; civil engineering 
453 4530 Building installation 
454 4540 Building completion 
455 4550 Renting of construction or demolition equipment with operator 
501 5010 Sale of motor vehicles 
502 5020 Maintenance and repair of motor vehicles 
503 5030 Sale of motor vehicle parts and accessories 
504 5040 Sale, maintenance and repair of motorcycles and related parts and accessories 
505 5050 Retail sale of automotive fuel 
511 5110 Wholesale on a fee or contract basis 
5121 Wholesale of agricultural raw materials and live animals 
5122 Wholesale of food, beverages and tobacco -
5131 Wholesale of textiles, clothing and footwear 
5139 Wholesale of other household goods 
5141 Wholesale of solid liquid and gaseous fuels and related products 
5142 Wholesale of metals and metal ores 
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5143 Wholesale of construction materials, hardware, plumbing and heating equipment and supplies 
5149 Wholesale of other intermediate products, waste and scrap 
515 5150 Wholesale of machinery, equipment and supplies 
519 5190 Other wholesale 
5211 Retail sale in non-specialized stores with food, beverages or tobacco predominating 
5219 Other retail sale in non-specialized stores 
522 5220 Retail sale of food, beverages and tobacco in specialized stores 
5231 Retail sale of pharmaceutical and medical goods, cosmetic and toilet articles 
5232 Retail sale of textiles, clothing, footwear and leather goods 
5233 Retail sale of household appliances, articles and equipment 
5234 Retail sale of hardware, paints and glass 
5239 Other retail sale in specialized stores 
524 5240 Retail sale of second-hand goods in stores 
5251 Retail sale via mail order houses 
5252 Retail sale via stalls and markets -
5259 Other non-store retail sale 
526 5260 Repair of personal and household goods 
551 5510 Hotels; camping sites and other provision of short-stay accommodation 
552 5520 Restaurants, bars and canteens 
601 6010 Transport via railways 
6021 Other scheduled passenger land transport 
6022 Other non-scheduled passenger land transport 
6023 Freight transport by road 
603 6030 Transport via pipelines 
611 6110 Sea and coastal water transport 
612 6120 Inland water transport 
621 6210 Scheduled air transport 
622 6220 Non-scheduled air transport 
6301 Cargo handling 
6302 Storage and warehousing 
6303 Other supporting transport activities 
6304 Activities of travel agencies and tour operators; tourist assistance activities n.e.c. 
6309 Activities of other transport agencies 
6411 National post activities 
642 6420 Telecommunication 
6422 Courier activities other than national post activities 
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6511 Central banking 
6519 Other monetary intermediation 
6591 Financial leasing 
6601 Life insurance 
6602 Pension funding 
6603 Non-life insurance 
6711 Administration of financial markets 
6712 Security dealing activities 
6719 Activities auxiliary to financial intermediation n.e.c. 
672 6720 Activities auxiliary to insurance and pension funding 
701 7010 Real estate activities with own or leased property 
702 7020 Real estate activities on a fee or contract basis 
7111 Renting of land transport equipment 
7112 Renting of water transport equipment 
7113 Renting of air transport equipment 
7121 Renting of agricultural machinery and equipment 
7122 Renting of construction and civil engineering machinery and equipment 
7123 Renting of office machinery and equipment (including computer) 
7129 Renting of office machinery and equipment n.e.c. 
713 7130 Renting of personal and household goods n.e.c. 
721 7210 Hardware consultancy 
722 7220 Software consultancy and supply 
723 7230 Data processing 
724 7240 Data base activities 
725 7250 Maintenance and repair of office, accounting and computing machinery 
729 7290 Other computer related activities 
731 7310 Research and experimental development on natural science and engineering (NSE) 
732 7320 Research and experimental development on social science and humanities (SSH) 
7411 Legal activities | 
7412 Accounting, book-keeping and auditing activities; tax consultancy 
7413 Market research and public opinion polling 
7414 Business and management consultancy activities 
7421 Architectural and engineering activity and related technical consultancy 
7422 Technical testing and analysis 
743 7430 Advertising 1 7491 Labour recruitment and provision of personnel 
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7492 Investigation and security activities 
7493 Building-cleaning activities 
7494 Photographic activities 
7495 Packaging activities 
7499 Other business activities n.e.c. 
7511 General (overall) public service activities 
7512 Regulation of activities of agencies that provic e health care, education, cultural services & other social services 
7513 Regulation of and contribution to more efficient operation of business 
7514 Ancillary service activities for the government as a whole 
7521 Foreign affairs 
7522 Defence activities 
7523 Public order and safety activities 
753 7530 Compulsory social security activities 
801 8010 Primary education 
8021 General secondary education 
8022 Technical and vocational secondary education 
803 8030 Higher education 
809 8090 Adult and other education 
8511 Hospital activities | 
8512 Medical and dental practice activities 
8519 Other Human health activities 
852 8520 Veterinary activities 
8531 Social work with accommodation 
8532 Social work without accommodation 
900 9000 Sewage and refuse disposal, sanitation and similar activities 
9111 Activities of business and employers' organizations 
9112 Activities of professional organizations 
912 9120 Activities of trade unions 
9191 Activities of religious organizations 
9192 Activities of political organizations 
9199 Activities of other membership organizations n.e.c. - - . 
9211 Motion picture and video production and distribution 
9212 Motion picture projection 
9213 Radio and television activities 
9214 Dramatic arts, music and other arts activities 
9219 Other entertainment activities n.e.c. 
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922 9220 News agency activities 
9231 Library and archives activities 
9232 Museum activities and preservation of historical sites and buildings 
9233 Botanical and zoological gardens and nature reserves activities 
9241 Sporting activities 
9249 Other recreational activities 
9301 Washing and (dry-) cleaning of textile and fur products 
9302 Hairdressing and other beauty treatment 
9303 Funeral and related activities 
9309 Other service activities n.e.c. 
950 9500 Private households with employed persons 
9592 Other credit granting 
9599 Other financial intermediation n.e.c. 
990 9900 Extra-territorial organizations and bodies 
11 Growing of crops; market gardening; horticulture 
12 Farming of animals 
142 Mining and quarrying i.e.. 
151 Production, processing and preservation of meat, fish, fruit, vegetables, oils and fats 
153 Manufacture of grain mill products, starches and starch products, and prepared animal feeds 
154 Manufacture of other food products 
155 Manufacture of beverages 
172 Manufacture of other textiles 
191 Tanning and dressing of leather; manufacture of luggage, handbags, saddlers, harness and footwear 
210 Manufacture of paper and paper products [ 
221 Publishing 
222 Printing and service activities related to printing 
241 Manufacture of basic chemical 
242 Manufacture of other chemical products 
251 Manufacture of rubber products 
269 Manufacture of non metallic mineral products n.e.c. 
273 Casting of metals 
281 Manufacture of structural metal products, tanks, reservoirs and steam generators 
291 Manufacture of general purpose machinery 
292 Manufacture of special purpose machinery 
331 Manu of medical appliances & instruments & appliances for measuring, checking, testing, navigating & other purposes, except optical instruments 
351 Building and repairing of ships and boats 
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359 Manufacture of transport equipment n.e.c. 
369 Manufacturing n.e.c. 
512 Wholesale of agricultural raw materials, live animals, food, beverages and tobacco 
513 Wholesale of household goods | 
514 Wholesale of non-agricultural intermediate products, waste and scrap 
521 Non-specialized retail trade in stores 
523 Other retail trade of new goods in specializes stores 
525 Retail trade not in stores 
602 Other land transport | 
630 Supporting and auxiliary transport activities; activities of travel agencies 
641 Post and courier activities 
651 Monetary intermediation 
659 Other financial intermediation 
660 Insurance and pension funding, excepi compulsory social security 
671 Activity auxiliary to financial intermediation, except insurance and pension funding 
711 Renting of transport equipment | 
712 Renting of other machinery and equipment 
741 Legal, accounting, book-keeping & auditing activities; tax consultancy; market research & public opinion polling; business and mgt consultancy 
742 Architectural, engineering and other technical activities 
749 Business activities n.e.c. 
751 Administration of the State and the economic and social jolicy of the community 
752 Provision of services to the community as a whole 
802 Secondary education 
851 Human health activities 
853 Social work activities 
911 Activities of business, employers and professional organizations 
919 Activities of other membership organizations 
921 Motion picture, radio, television and other entertainment activities 
923 Library, archives, museum and other cultural activities 
924 Sports and other recreational activities 
930 Other service activities • - -
1 Agriculture, hunting and related service activities 
11 Extraction of crude petroleum and natural gas; service activities incidental to oil and gas extraction excluding surveying 
13 Mining of metal ores 
14 Other mining and quarrying 
15 Manufacture of food products and beverages 
ISIC conversion table Rev 2 10/02/2006 
1 1 6 Manufacture of tobacco products I 
17 Manufacture of textiles 
18 Manufacture of wearing apparel dressing and dyeing of fur 
19 Tanning and dressing of leather; manufacture of luggage, handbags, saddlers, harness and footwear 
20 Manufacture of wood and of products of wood, cork, straw, and plaiting materials except furniture 
21 Manufacture of paper and paper products 
23 Manufacture of coke, refined petroleum products and nuclear fuel 
24 Manufacture of chemical and chemical products 
25 Manufacture of rubber and plastic products 
26 Manufacture of other non-metallic mineral products 
27 Manufacture of basic metals 
28 Manufacture of fabricate metal products, except machinery and equipment 
29 Manufacture of machinery and equipment n.e.c. 
30 Manufacture of office, accounting and computing machinery 
31 Manufacture of electrical machinery and apparatus n.e.c. 
32 Manufacture of radio, television and communication equipment and apparatus 
33 Manufacture of medical, precision and optical instruments, watches and clocks 
34 Manufacture of motor vehicles, trailers and semi-trailers 
35 Manufacture of other transport equipment 
36 Manufacture of furniture; manufacturing n.e.c. 
37 Recycling 
40 Electricity, gas, steam and hot water supply 
41 Collection, purification and distribution of water 
45 Construction I 
50 Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of automotive fuel 
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles 
52 Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods 
55 Hotels and restaurants 
60 Land transport; transport via pipelines 
61 Water transport 
62 Air transport I 
63 Supporting and auxiliary transport activities; activities of travel agencies 
64 Post and telecommunication 
65 Financial intermediation, except insurance and pension funding 
66 Insurance and pension funding, except compulsory social security 
67 Activity auxiliary to financial intermediation 
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70 | Real estate activities 
71 Renting of machinery and equipment without operator and of personal and household goods 
72 Computer and related activities 
73 Research and development 
74 Other business activities 
75 Public administration and defence; compulsory social security 
80 Education 
85 Health and social work 
90 Sewage and refuse disposal, sanitation and similar activities 
91 Activities of membership organization n.e.c. 
92 Recreational, cultural and sporting activity 
93 Other service activities 
95 Private households with employed persons 
99 Extra-territorial organizations and bodies 
Agriculture, hunting and Forestry 
Fishing 
Mining and quarrying 
Manufacturing 
Electricity, gas, steam and hot water supply 
Construction 
Wholesale and retail trade; repair of motor vehicles, motorcycles and personal household goods 
Hotels and restaurants 
Transport, storage and communications 
Financial intermediation 
Real estate, renting and business activities 
Public administration and defence; compulsory social security 
Education 
Health and social work -
Other community, social and personal service activities 
Private households with employed persons 
Extra-territorial organizations and bodies 
ISIC conversion table Rev 2 10/02/2006 
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Classification of polluting industry 
1 Category 1 :Small scale industries1: 100 pollution units2 (p.u.) or 5000 irrVyr wastewater 
Generally exempted from individual environmental/discharge permitting under generic standard 
conditions; break point is often 10 m 3/d or 200 employees for sanitary wastewater. International 
breakpoint is 100 pollution units (p.u.) or 5000 m 3/yr wastewater discharge. 
2 Category 2: Medium scale industries: 100 - 1000 p.u. or 5,000 - 50,000 m 3/yr wastewater 
These need a discharge permit issued by a local authority with standard conditions for 
wastewater treatment and effluent load (volume and concentration). Applied wastewater 
treatment facilities are based on Best Practicable Means (BPM), what stands for proven, 
commonly applied, and cost-effective treatment facilities. 
3 Category 3: Large scale industries: > 1,000 p.u. or >50,000 m3/yr wastewater 
These need an individual permit issued by a regional authority such as provincial authorities, 
based on individual inspection by the competent authority. Treatment facilities and effluent 
conditions are based on BATNEEC3 principle and in principle cannot exceed the maximum 
permissible discharge concentrations. 
4 Category 4: Big Polluters (e.g. all industries listed in the EC List of IPPC Industries) 
These need an individual permit issued by a regional or national authority provincial authorities 
or designated regional or national environmental authorities, based on an EIA, Environmental 
Management System (EMS), Compliance Action Plan (CAP), or at least an Environmental 
Audit (EA). Both treatment facilities and effluent conditions are determined by the 
EIA/EMS/CAP and cannot exceed the maximum permissible discharge concentrations. 
Monitoring recommendations 
Recommended monitoring frequencies4: 
- Category 1 (small scale): not applicable (no sampling required) 
- Category 2 (medium scale): 4 to 10 mixed 8 or 24 hours grab samples (depending on the 
production cycle) 
- Category 3 (large scale): 1 to 4 representative weekly composite samples (e.g. seasonal) 
- Category 4 (big polluter): continuous monitoring or minimum 12 proportional weekly averages 
(seasonal). 
1
 Also called Town and Village Industrial Enterprises (TVIE) 
2
 Pollution unit (p.u.) is 54 g/d BOD 5 ) or 94 g/d COD, or 136 g/d COD + Kjeldahl N, this is 49.6 kg/yr total 
oxygen demand (same as inhabitant equivalent). 
3
 BATNEEC = Best Available Technology Not Entailing Excessive Cost 
4
 Based on the Dutch Regulation for wastewater discharge fee determination 
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Wastewater Emission Factors 
Table 1A: WASTEWATER EMISSION FACTORS FOR SRI LANKA (SUMMARY) 
A " " i l i M . x ' ' -» . 1 D »> •> .> i ,| 1 c E ' F G H i • J K 1 L 1 M 
4, > , ' » " i $ < " , ? r ^Specific • Emission : . . Reduction factor 
? i r ISIC 
- ' ^ k r V V r < 1 % ). i ? >r-watenSk •(Production,Unit Factor
2) Basis,par'ameter(s) .WDF unit \ < 
TRF-II 6 No' code,. ISIC sector'descnption h * , •. ' Process descnption i " t ' < volume1'-* H 1 '(PU) |< kg/PU< ' % i f o rEF ^ rate in LKR wp/ g V TRF-I5 TiRF-IU7 
1 1110.1 Agriculture and Livestock Beef and Dairy Cattle 10.0 head*yr 400.0 COD 0.9 0.7 0.3 0.2 
2 1110.2 Agriculture and Livestock Chicken farming 22.0 head*yr 3.2 COD 0.9 0.7 0.3 0.2 
3 1110.3 Agriculture and Livestock Swine feed lot 10 head*yr 16.3 COD 0.9 0.7 0.3 0.2 
4 1110.4 Agriculture and Livestock Sheep and Lambs 3.0 head*yr 50.0 COD 0.9 0.7 0.3 0.2 
A 1110.0 Average for livestock production 11.3 head*yr 117.4 COD 50.00 
5 3111.1 Meat Processing Slaughtering: cattle, swine, sheep, goat 16.0 ton LWK 53.8 COD 0.8 0.7 0.2 0.1 
6 3111.2 Meat Processing Slaughtering:poultry 38.0 1000 brd 39.3 COD 0.8 0.7 0.2 0.1 
3111.3 Meat Processing Mixed cattle/swine/goat and chicken 27.0 ton LWK 46.5 COD 
7 3111.4 Meat Processing Meat products (sausages, etc.) 10.0 ton product 10.0 COD 0.8 0.7 0.2 0.1 
8 3112.0 Dairy Products Dairy products-general (integrated products) 17.7 ton product 18.8 COD 0.8 0.7 0.2 0.1 
9 3113.1 Fruits and Vegetables - canning and preserving Processing of fruit 15.0 ton raw 16.4 COD 0.8 0.7 0.2 0.1 
10 3113.2 Fruits and Vegetables - canning and preserving Processing of vegetables 25.0 ton raw 21.3 COD 0.8 0.7 0.2 0.1 
11 3114.1 Fish processing Fresh fish processing - 10.0 ton product 2.8 COD 0.8 0.7 0.2 0.1 
3114.2 Fish processing Prawn processing 10.0 ton product 5.0 COD 
12 3115.1 Vegetable and Animal Oils and Fats ' General oil refining 6.8 ton oil 49.8 COD 0.8 0.7 0.2 0.1 
13 3115.2 Vegetable and Animal Oils and Fats Olive oil pressing by weight of oil 5.0 ton oil 528.9 COD 0.8 0.7 0.2 0.1 
14 3115.3 Vegetable and Animal Oils and Fats Palm oil from fresh fruit bunches (FFB) 0.6 ton FFB 31.8 COD 0.8 0.7 0.2 0.1 
15 3116.0 Grain Mill Products Corn Wet Milling 22.4 ton product 18.4 COD 0.8 0.7 0.2 0.1 
16 3117.0 Bakery products Molasses 33.0 ton product 25.0 COD 0.8 0.7 0.2 0.1 
17 3118.1 Sugar Factories Beet Sugar 23.0 ton product 40.2 COD 0.8 0.7 0.2 0.1 
18 3118.2 Sugar Factories Cane Sugar 26.0 ton product 7.3 COD 0.8 0.7 0.2 0.1 
19 3119.0 Chocolate and sugar confectionary General production of sweets and candy 20.0 ton product 10.0 COD 0.8 0.7 0.2 0.1 
20 3121.0 Food Products Not Elsewhere Classified General food products 20.0 ton product 38.3 COD 0.8 0.7 0.2 0.1 
3121.1 Food Products Not Elsewhere Classified Desiccated coconut 6.3 ton dry product 32.0 COD 0.8 0.7 0.2 0.1 
21 3122.0 Prepared animal feeds cattle fodder 10.0 ton product 38.3 COD 0.8 0.7 0.2 0.1 
22 3131.0 Spirits Distilling Grain Distillling by weight of alcohol 63.0 ton alcohol 544.0 COD 0.8 0.7 0.2 0.1 
23 3132.0 Wine Industries Wine Production 2.0 tn grape 4.0 COD 0.8 0.7 0.2 0.1 
24 3133.1 Malt and Beer Beer prod - New Large Plant 5.4 m3 beer 18.3 COD 0.8 0.7 0.2 0.1 
25 3133.2 Malt and Beer Beer prod - Old Large Plant 11.0 m3 beer 32.7 COD 0.8 0.7 0.2 0.1 
26 3134.0 Soft Drinks Soft Drink Bottling-Major plant & syrup prod 12.8 m3 product 6.2 COD 0.8 0.7 0.2 0.1 
A 3100.0 Average for food industry (excluding olive oil and alcohol) 15.2 ton product 28.1 COD 50.00 
3211.0 Textiles Manufacturing Mixed wool/cotton/synthetic 311.3 ton of fabric 342.7 COD 0.9 0.7 0.4 0.2 
27 3211.1 Textiles Manufacturing Wool, including scouring 544.0 ton of wool 628.0 COD 0.9 0.7 0.4 0.2 
28 3211.2 Textiles Manufacturing Cotton 265.0 ton of cotton 310.0 COD 0.9 0.7 0.4 0.2 
29 3211.3 Textiles Manufacturing Linen and Flax products 250.0 ton of flax 375.0 COD 0.9 0.7 0.4 0.2 
30 3211.4 Textiles Manufacturing Synthetic Materials 125.0 ton of product 90.0 COD 0.9 0.7 0.4 0.2 
31 3211.5 Textiles Manufacturing Jeans and denim washing 100.0 ton of fabric 150.0 COD 0.9 0.7 0.4 0.2 
3211.6 Textiles Manufacturing Textile finishing (printing and batik) 100.0 m2 of fabric 250.0 COD 0.9 0.7 0.4 0.2 
32 3214.0 Textiles Manufacturing Carpets and rugs 100.0 ton of product 250.0 COD 0.9 0.7 0.4 0.2 
33 3231.1 Tanneries and Leather Finishing Average bovine tannery process 50.0 ton raw hide 119.2 COD 0.9 0.7 0.4 0.2 
34 3231.2 Tanneries and Leather Finishing Chamois tanning 100.0 ton raw hide 238.3 COD 0.9 0.7 0.4 0.2 
B 3200.0 Average for Textile and Leather industry 181.6 267.8 COD 50.00 
35 3311.1 Wood and wood products Plywood 4.1 1000 m2 7.0 COD 50.00 0.9 0.7 0.4 0.2 
36 3311.2 Wood and wood products Fiberboard 20.0 ton of product 25.0 COD 50.00 0.9 0.7 0.4 0.2 
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71 4101.0 Power. Light and Heat Steam turbines GWH 10.0 MWH 10.0 m3 water intake 50.00 0.9 0.5 0.3 0.2 
72 9200.1 Public Utilities Domestic wastewater treatment plant (WWTP) 55.0 inhabitant 34.1 COD 30.00 1 0.7 0.2 0.1 
73 9200.2 Public Utilities Sanitary landfill 72.0 ton of waste 72.0 m3 wastewater 150.00 1 0.7 0.2 0.1 
74 9513.1 Repair of motor vehicles and motor cycles Automotive workshops (garage) 25.0 employee/yr 50.0 m3 water intake 50.00 0.9 0.5 0.3 0.2 
9513.2 Repair of motor vehicles and motor cycles Service stations/car wash 100.0 employee/yr* 100.0 m3 water intake 50.00 
75 9520.1 Laundries, etc. Wet laundries/laundrettes 50.0 ton of laundry • 50.0 m3 water intake 100.00 0.9 0.7 0.2 0.1 
76 9520.2 Laundries, etc. Industrial textiles and cloths 75.0 ton of textile 75.0 m3 water intake 150.00 0.9 0.8 0.3 0.2 
77 9520.3 Laundries, etc. Dry cleaning 10.0 ton of textile 10.0 m3 water intake 150.00 0.8 0.5 0.3 0.1 
I Average for laundries 45.0 ton of textile 45.0 m3 water intake 133.33 
Legend 
ISIC International Standard of Industrial Classification (UNIDO) 
PU Production unit = unit used to express the kind of production for which the emission factor applies 
LWK Life weight of killed animal ' 
1
 Water volume: water consumption in m3 per production unit 
2
 Emission factor (e.f.): pollution load in kg oxygen demand or m 3 water consumption per production unit 
3
 Inhabitant equivalent (i.e.), defined as the amount of oxygen consumed per day, based on: 
- 54 gram per day biological oxygen demand (BOD 5), or 
- 94 gram per day chemical oxygen demand (COD), or 
-136 gram per day total oxygen-consuming material: 94 g COD + 42 g Kjeldahl N (13 g NH 4 + 29 g N o r 9 ) 
4
 WP/GH = Waste prevention and good housekeeping (management measures) 
5
 TRF-I = (pre-) Treatment reduction factor, e.g. for screening, straining, skimming (oil separation), (air)flotation, primary sedimentation, etc. 
6
 TRF-ll = Treatment reduction factor for secundary treatment like conventional biological treatment, anaerobic digestion or physical/chemical treatment 
7
 TRF-III = Treatment reduction factor for tertiairy treatment such as enhanced biological treatment, slow sandfiltration, micro-filtration, etc. 
* One employee year is equivalent to about 300 * 4 = 1200 vehicles per year 
Source: World Bank DSS/1PC program (1999) 
Prepared by Tebodin Consultants, The Netherlands 
Elaborated by DHV Consultants. The Netherlands 
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I S l C s e c t o r - d g s c n p b p n O <j >l , , 
A q n c u l t u r e a n d L i v e s t o c k 
A q n c u l t u r e a n d L i v e s t o c k 
A q n c u l t u r e a n d L i v e s t o c k 
A q n c u l t u r e a n d L i v e s t o c k 
A q n c u l t u r e a n d L i v e s t o c k 
A q n c u l t u r e a n d L i v e s t o c k 
A g r i c u l t u r e a n d L i v e s t o c k 
A g r i c u l t u r e a n d L i v e s t o c k 
A g r i c u l t u r e a n d L i v e s t o c k 
A g r i c u l t u r e a n d L i v e s t o c k 
A q r i c u l t u r e a n d L i v e s t o c k 
A g r i c u l t u r e a n d L i v e s t o c k 
M e a t P r o c e s s i n a 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n a 
M e a t P r o c e s s i n a 
M e a t P r o c e s s i n a 
M e a t P r o c e s s i n a 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n g 
M e a t P r o c e s s i n g 
D a i r y P r o d u c t s 
D a i r y P r o d u c t s 
D a i r y P r o d u c t s 
D a i r y P r o d u c t s 
D a i r y P r o d u c t s 
D a i r y P r o d u c t s 
F r u i t s a n d V e g e t a b l e s • c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
F r u i t s a n d V e g e t a b l e s - c a n n i n g a n d p r e s e r v i n g 
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Wastewater Emission Factors 
Averages 
Legend 
ISIC International Standard of Industrial Classification (UNIDO) Source: World Bank DSS/ipc program (1999) 
Pr. Id Process identification: untreated process or clean technology process prepared by Teoodin Consultants. The Netherlands 
LWK Life weight of killed animal 
N.E.C. Not elsewhere classified 
U untreated conventional process 
X untreated modem process with waste prevention plan and good housekeeping 
WPP Waste Prevention Programs 
GH Good Housekeeping 
KN Kjeldahl Nitrogen (sum of NH 3 and organic N) 
1
 Water volume: water consumption in m 3 per production unit 
2
 Emission factor pollution load per parameter in kg per production unit 
3
 Pollution unit (p.u.) also named "inhabitant equivalent" (i.e.). defined as the amount of oxygen consumed per day based on: 
- 54 gram biological oxygen demand (B0D 5). or 
- 94 gram chemical oxygen demand (COD), or 
-136 gram total oxygen-consuming material: 94 g COD + 42 g Kjeldahl N (13 g NH 4 + 29 g Naa) 
'•>.':v|When highlighted the COD is unknown and based on an assumed ratio with the BOD5: these factors need to be verified by actual measurements 
Wastewater emission factors for Sri Lanka rev1 
Table B, page 5 10/03/2006 
CEA Sri Lanka 
Instruction Manual for Calculation of WDF 
DHV Consultants 
FILE Y8422.01.001 
Annex 6. Method for updating and verification of the Database of 
wastewater emission factors (attached to this file) 
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Method for updating and verification of the Database of wastewater 
emission factors 
Table B contains yellow highlighted fields of emission factors that are based on calculated COD loads 
that are derived from an assumed ratio with the given BOD 5 ; these ratios need to be verified by actual 
measurements of representative Sri Lankan measurements. 
The generic emission factors for COD that are based on the BOD can than be upgraded when a better 
BOD/COD ratio is known, to be inserted in column N of Table B. 
Adjusting of the data in Table A to the Sri Lankan situation can be done by using Table B. In this table 
the pollutant concentrations are listed on which the emission factors are based in combination with the 
specific water volumes. 
The procedure for upgrading of the emission factors by using Table B is following: 
1 Collect specific water volumes per type of process in m 3 per production unit (PU) and the COD 
concentrations in mg/l. 
2 Insert these data in respectively columns G and M. 
3 Calculate the Sri Lankan emission factor (EF) per pollutant (COD) in kg/PU in column J by 
using the formula: 
EF (kg/PU) = 10"3 * C p o „ u t a n l (mg/l = g/m 3) * specific water volume (m 3/PU) 
4 Insert the value of column J of Table B into column G of Table A (column G of Table A is 
generally but not always linked with column I of Table B; this link should be replaced by a link 
with column J of Table B). 
The emission factors expressed in kg/PU are now adjusted to the Sri Lankan situation. 
As additional information the pollution load is also calculated as international 'pollution 
column Q of Table B by using the following formula: 
p.u. = 10 3 * EF in kg/PU (in case of using COD) 
365*94 
or 
p.u. = 1Q3 * EF in kg/PU (in case of using COD+N K) 
365*136 
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